


An image of the sun captured by the Solar and Heliospheric
Observatory (SOHO) Extreme Ultraviolet Imaging Telescope (EIT)
on 10/25/2002. Read about how SOHO was lost and miraculously
recovered in “Million Mile Rescue,” pages 34-37.

An artist’s conception of STEREQ'’s two observatories opening
their solar panels. Read about the challenges of developing the
Solar Terrestrial Relations Observatory (STEREQ) in “STEREOQ:
Organizational Cultures in Conflict,” pages 14-23.

The Atlas Centaur-68 launch vehicle with the FLTSATCOM F-8
communication satellite aboard, on Complex 36 at Cape Canaveral
Air Force Station, 9/25/1990. Study the launch of AC-67 with the
FLSATCOM F-6 satellite in “Atlas Centaur-67: Go or No Go for
Launch?” pages 24-26.
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As an Agency, we at NASA desire to be a learning
organization, to capture and apply the knowledge we have
acquired through years of exploration and innovation. The
NASA Safety Center and the Office of the Chief Knowledge
Officer at Goddard Space Flight Center collaborated to
bring you this collection of NASA case studies, because we
believe open communication and thoughtful conversation
promote mission success. The case studies in this
collection use our history to help us continue moving past

the limits of familiar human experience.

The rationale for the case method is that organizations learn
most effectively when knowledge is shared in usable ways
among organization members, and that knowledge is most
useful when it is contextual—when it relates to personal
experience. Inert information databases, such as a lessons-
learned system, may be part of a knowledge-management
process, but by themselves they are insufficient for creating
dynamic organizational learning. The case study, on the
other hand, builds a learning context and fosters the

systems-thinking skills a learning organization needs.

Some cases are meant to be read individually, to stimulate
reflection. Others make for good short discussions in staff
meetings, warm-up exercises at team meetings or other
training events. Many of the case studies that follow can
provide the basis for intensive workshops or for shorter

exercises that focus on only one of several topics.

This collection includes three types of NASA case studies,
each with a unique focus and story-telling approach. Decision-
Oriented Case Studies emphasize the decision-making

process, System Failure Case Studies concentrate on

understanding the complex causes of system-wide
catastrophes, and Cases of Interest use real-life events to
highlight issues that are often overlooked in the day-to-day

business of managing our missions.

As we share these stories, we must accept some risk of
causing offense. The alternative is a certain repetition of
mistakes that we as a global community cannot afford to
make if we are to succeed in this business of exploring our
world and the universe beyond. This collection is intended
to help those both within and outside of NASA benefit
and learn from our experience managing and executing

our missions.

The most important thing to remember is that the case
is a tool to generate conversation and thinking. It is a
sharpening tool; in the end, the people who engage in the
case are sharper and better equipped for the tasks lying
ahead of them. Use these cases, download others, and
learn to generate your own. You’'ll find an amazing
response to the real learning opportunities they create as

people engage and share their own lessons learned.

Sincerely,

Alan Phillips, Edward Rogers,

Director Chief Knowledge Officer
NASA Safety Center Goddard Space Flight Center
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WHAT IS A

Case Study?

A case study may be understood best as simply a tool for creating an opportunity for
conversation. It is a story, told in narrative form and based on actual events. An effective case
study transfers specific knowledge and learning by placing participants in a position to think
through real-life choices that confronted decision-makers. The element of realism helps
participants in the learning process develop analytical techniques they can draw upon when
faced with similar choices in their own projects; the narrative context provides a concrete base

for practical lessons from the story.

CASE STUDIES IN THIS COLLECTION

Decision-Oriented Case Studies, the type developed and used at Goddard, are structured and written from the viewpoint
of a key player. They are framed around information available to the protagonist at the time of the event (so the reader
doesn’t have the benefit of hindsight). The case typically builds to a point where the decision-maker is confronted with

open-ended choices, then leaves the reader to analyze the information and make critical decisions based on contextual analysis.

System Failure Case Studies, on the other hand, use the clarity of hindsight to help participants recognize and prevent
potential future disasters. The NASA Safety Center’s System Failure Case Studies examine catastrophic failures and the
systemic weaknesses that contributed to them. While participants do discuss decision-making processes in these case
studies, they focus on developing a better understanding of how small, seemingly insignificant problems can combine into
dramatic failures. After working through a case study, participants will better understand complex systems, know how to

recognize warning signs and system weaknesses, and be prepared to mitigate systemic hazards.

Cases of Interest are short, two-page case studies, produced at the NSC, that are narrower in scope and tend to be fairly
straightforward. While both Decision-Oriented Case Studies and the System Failure Case Studies focus on high-profile
incidents with complex causes, Cases of Interest look at smaller incidents—even “close calls.” These studies illustrate the
importance of simple practices that can have serious consequences if improperly or inadequately executed. Cases of

Interest turn to real-life stories to emphasize the value of best practices that might otherwise seem insignificant.
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GASE STUDIES

OFFICE OF THE CHIEF KNOWLEDGE OFFICER, GODDARD SPACE FLIGHT CENTER

Decision-Oriented Case Studies walk participants through the story, pausing at crucial decision points to ask the
participants how they would have responded to the situation. These studies attempt to recreate the situation by
giving participants only the information that was available to decision-makers at the time. The case study may
have an ambiguous conclusion; emphasis is not on what the right decision would have been but rather on the

decision-making process.

At Goddard, we have found that the case-study method is especially effective in forums in which key players in
the project are present. Whenever possible, case-based workshops at GSFC involve central personnel from a
project, mission, or program, providing opportunities for key players to present material, reflect on project
insights, and share contextual knowledge. By hearing directly from those who were intimately involved with the
actual events, participants have the benefit of learning from the decision-making process itself.

How to use a Decision-Oriented Gase Study

The decision-based cases included here are designed to provide you with enough context for an engaged
discussion about the topic. They purposely do not give you all the information as most real life decisions are
made with less than perfect information. Usually it takes at least an hour for each case study. The standard case

hour is broken up as follows:

10 minutes Read and familiarize yourself with the case

10 minutes Discuss the case with other people at your table

15 minutes Discuss the case as a large group with a facilitator

25 minutes Interact with the expert, ask questions, seek lessons

Some case studies include a teaching note and epilogue. The epilogue finishes the story that the case study
leaves deliberately open-ended; the teaching note demonstrates how to use the case to generate discussion and
critical thinking in the classroom. The teaching note may also include specific technical details or fill intentional
knowledge gaps in the case study.

These studies are meant to inspire thinking and conversation. They do not provide conclusive answers; they
sharpen participants and equip them for the tasks lying ahead. Instead of learning a few principles, participants
practice the decision-making skills that lead to success.
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GASE STUDIES

NASA SAFETY CENTER

System Failure Case Studies (SFCS) examine complex and tightly coupled system failures. These studies aim to help
readers apply mishap investigation findings locally and develop an enhanced awareness of how such failures occur.
In a typical case study, an incident (usually technical) triggers a flurry of events that result in system-wide failure.
The study discusses both the trigger event or “Proximate Cause” and the circumstances and climate surrounding the
event, the “Underlying Issues.” Because the Underlying Issues tend to focus on challenges in project management
rather than technical problems specific to the incident, readers find useful applications in studies of events in a

variety of fields.

System Failure Case Studies feature NASA mishaps as well as incidents from industry and other government
organizations. They provide background information, illustrate the chain of events, analyze the Proximate Cause
and Underlying Issues in the case, and summarize the outcome of the incident. They also discuss the case’s
applicability to NASA. The information they contain—including any conclusions about the incident—is substantiated
by publically available reports. While engineers reading them may not be familiar with every case, they should be able
to relate to the general scenario. Participants come away with a better understanding of how small elements in a

system interact to create a volatile, unstable environment.
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___HOWTOUSEA _
System Failure Case Study

A System Failure Case Study can be read by an individual or in a small group. Each SFCS
includes discussion questions to help participants draw conclusions, identify lessons, and apply

the case to their work.

The NASA Safety Center hosts several types of facilitated sessions based on System Failure Case Studies.
These include:
» Familiarization Brief (30 minutes): lecture-style presentation to a large group introducing the SFCS
* Issue Brief (30 minutes): lecture-style presentation to a large group using several related SFCSs to discuss a specific
topic or concern
» Point-Counterpoint Workshop (1-1%2 hours): small group workshop that breaks into teams to analyze
the SFCS from two perspectives:
- How this event could happen in this program
- Why this event would not happen in this program
Groups reconvene to present both perspectives
* Knowledge Café (4 hours, 5 case studies): small group workshop that breaks into teams to discuss a series of SFCSs
* Decision Making Seminar (1 SFCS, 4 hours): small group workshop that presents the scenario and breaks into teams
to work through three phases of decision-making:
- Determine risks
- Prioritize top 3 risks
- Establish risk mitigation plan

Groups then reconvene to learn how the event played out and discuss applicability to their current program.

Visit http://nsc.nasa.gov (NASA only) or http://pbma.nasa.gov to read this month’s SFCS or subscribe to the monthly

publication. For more information about facilitated sessions, email nasa-nsc(@nasa.gov.
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INTEREST

NASA SAFETY CENTER

Cases of Interest (COI) focus on common, Agency-wide hazards or concerns. While each COI features a
specific NASA mishap or close call, these incidents represent mishaps Safety & Mission Assurance
professionals see again and again in different situations throughout their careers. A COI uses the story of one incident
to increase awareness of a greater problem, present potential solutions, and spark conversations on how to make

NASA operations safer and more effective.

The COls in this book are also available online, where they link to related resources. Readers can review NASA
requirements and industry standards, catch up on lessons learned, register for relevant training, and access other
information tied to the featured incident. These resources help participants understand why the hazard is a concern

and how to safely deal with the situation.

COls can be read by individuals, or they can provide the basis for a group discussion on the COI topic.
They are self-contained and do not require outside experts to facilitate discussion or explain nuances of
the featured incident; frequently, they include talking points and discussion questions to help begin the

conversation.
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Creating Case Studies in
NASA Project Management

AMETHODOLOGY FOR CASE WRITING AND IMPLEMENTATION

This overview describes how NASA project case studies are developed and implemented by the Office of the Chief
Knowledge Officer (OCKO) at Goddard Space Flight Center (GSFC). The rationale for case-based learning is
that knowledge is most usable when it is shared among organization members and when it is contextual—that
is, when it relates to one’s own experience. Decision-based case studies, such as those developed at Goddard,
are structured and written from the viewpoint of a key player, the protagonist. The OCKO takes a 10-step
approach to case writing and publishing, as described, briefly, below. The complete case methodology is

available on the OCKO Web site, http://www.nasa.gov/centers/goddard/about/organizations/OCKO/.

Step One: Pick a Target

When seeking a subject for a case, look for a topic that needs to be addressed, an experience that has presented itself, a key
player in a project or mission who is willing to tell his or her story, or all of the above. Subjects that make for compelling
cases include well-known mission or project failures or successes; close calls, incidents, and “lucky” outcomes; and personal

insights related to leadership and/or management of current tough decisions.

Step Two: Define the Parameters of the Case
The success of the story depends on the writer staying focused on the learning objectives of the case study. This is achieved
by “bounding” the case, or defining the parameters of the story. The most important guideline is to identify learning

objectives, the events and persons to be included, and the teaching points to be emphasized.

Step Three: Do the Homework: Background Research
Before talking to the principals involved in the project, gather as much background information as possible. Access public
information and collect data from historical and/or current project materials, briefings, and documents, such as reports by the

NASA Mishap Investigation Board (MIB). Identify the key decision-makers—they are the primary sources of information.

Step Four: Interview Key Players to Get Their Story

Without direct, open participation by protagonists in constructing the narrative, not only will critical perspectives and
information be missing, the story will lack the color and depth only firsthand accounts and quotes can
provide. Also, more than one side of the story should be collected. Interviewees might include program and/or project
managers, principal investigators, contractors, chief/project scientists or engineers, and other personnel from the project lead

center, team members from other NASA centers, and academic and foreign partners.
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Step Five: Evaluate Story Lines for Learning Points
At this point, a reality check is in order—now is a good time to consult with the sponsor (at Goddard, the OCKO) of the case-
writing effort to review the story line and teaching objectives. This will make it easier to zero in on exactly what story

people are willing to tell and how the story can be presented, with implications for the final case study and its likely use.

Step Six: Draft the Case into a Narrative

While writing, keep two principles in mind:

1. Get the story right. This is critical for believability and buy-in.

2. Make the story compelling. This is essential for drawing in participants and keeping them engaged—

it addresses the “so what?” criterion.

Beginning: Setting the Context
The case study typically begins with a scenario that frames the issue (or issues) facing the decision-maker as described
from his or her point of view. This introduces both the topic and the protagonist(s) as well as the central issues of the

case, typically in less than a page.

Middle: Fleshing Out the Story
With the scenario in place—framing the issues and foreshadowing the decisions ahead—the case writer now tells
the “back-story,” building a narrative that ultimately will return to the time and place at which the case began. The
history of the problem is described first, in a project or mission background section, including scientific and
mission/project-specific data and historical facts. This is the place for a generous supply of quotations from any

primary sources, most importantly (but not only) the key player(s).

Ending: Back to the Beginning
The case now returns to the problem depicted in the opening scenario; by this point, the reader should be able to
conduct an analysis for the discussion or decision part of the case. This final section presents a recap of the situation
and a recreation of the decision scenario that was established at the beginning of the story. It concludes with a set of

questions requiring participants to make decision choices and to consider the potential outcomes of their decisions.

Finalizing the Draft
Once the draft is in a complete narrative form, copy-editing should be done and any missing pieces, such as source
attribution of images, should be added. The case should be formatted into standard layout, and graph/chart/table
titles should be checked for consistency. While the case will continue to evolve as it is revised, it is important have a
well-written and cleanly edited draft ready for review by stakeholders. Stakeholders who will be reviewing the draft

should not be expected to read multiple revisions—the content of the story should now be ready for sign-off.
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Step Seven: Circulate the Draft
The draft should be stamped “For Internal Use Only” and provided to anyone you may have agreed to allow review the case
before publication, by people you think could provide valuable criticism, and/or by anyone whose signoff is required for case

to be published.

Step Eight: Test the Case with a Local Audience

The case study should be tested with a low-risk audience before it is put into practice. This may take place in in-house
training courses, on team retreats, or in focus groups. These test runs provide important information, insight, and feedback
for the final revision and tune-up prior to implementing the case as part of a course curriculum or workshop agenda. The
writer should be present to see how the case is perceived (and received) by the audience. This is essential to fine-tuning the

case study before finalization and publication.

Step Nine: Create a Teaching Note and an Epilogue

Two accompanying pieces are integral to a complete case study: 1) an epilogue of “what happened,” which provides closure to
the story to date, and 2) a teaching note. The epilogue is written with information gathered during research, interview material
not used in the case, and any relevant information that may have become available since the project concluded. The teaching
note is a guide for case instructors. It presents the views of the facilitator (and/or case protagonist) on how the case can be taught
most successfully, with an emphasis on conveying the learning objectives. Creating an effective teaching note requires that the

writer observe the case being put into practice to see first-hand what works and to witness participants’ responses.

Step Ten: Validate, Publish, and Roll out the Case

The case study must be officially authorized before it can be made publicly available. Validation includes making sure all
the individuals mentioned in the case study have had a chance to get their story heard; this requires that everyone in the
story be involved, to the extent possible, in the case-study process. GSFC case studies are copyrighted with rights to
government usage granted; be sure to check with your legal department to follow all its guidelines for public release and copy-
right procedures. GSFC case studies also carry a disclaimer at the bottom of the first page. After the case has been validated,
copyrighted, and approved for release, it is ready for roll-out. At GSFC, this process is initiated by publishing the case and
ancillary materials (primarily the teaching note and epilogue) to the Goddard Case Study Library. The case study may then

be put to use in any number of forums.

The NASA Story Is Unique—and Powerful

Told the right way—accurately, vividly, with clearly defined learning objectives—a NASA case study has the
potential to influence mission success and to help fulfill the NASA mandate to educate and share all that we learn in an open
way. In addition to the tremendous science discoveries NASA makes, there is much to learn from how the agency works.
In creating and implementing case studies, the most important thing to remember is that we learn from experience, and that

all learning leads to a positive outcome.
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The Contributors

NASA SAFETY CENTER

The NASA Safety Center (NSC) was established in 2006 to support the safety and mission assurance requirements of NASA’s
portfolio of programs and projects. Focusing on developing the tools, processes and personnel needed for the safe and
successful achievement of NASA’s strategic goals, the NSC is comprised of four functional offices: Technical Excellence,

Knowledge Management, Audits & Assessments and Mishap Investigation Support.

The NSC’s mission is to provide world class support to NASA mishap prevention by:
* Establishing a learning environment; benchmarking from the best and bringing their best practices into our workplace;
and learning from our mishaps.
* Ensuring that we are informed risk takers, managing the routine risks in the workplace effectively, and preserving our

resources for the execution of the NASA mission.

The NSC case studies in this collection are a joint product of the Knowledge Management and Mishap Investigation

Support Offices at the NSC. They are published monthly on the NSC’s NASA-only Web site, http.//nsc.nasa.gov.

For more information, email your questions

or comments to nasa-nsc@nasa.gov.
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GSFC OFFICE OF THE CHIEF KNOWLEDGE OFFICER (OCKO)

The OCKO is responsible for ensuring that GSFC operates as a learning organization. It is responsible for policy and guidance on

lessons learned, knowledge management, and learning practices.

The OCKO provides the Goddard Space Flight Center with knowledge management services and support, such as:
* Managing the center lessons learned processes,
« Facilitating the reapplication of knowledge across projects, and

* Enhancing Goddard’s development as a learning organization.

The core OCKO activities include:
* Pause and learn (Pal) sessions, which are facilitated team meetings used to transfer individual lessons about a specific
project event.
* Case studies, which are produced by the OCKO and used to enhance the participant’s learning in the context of Knowledge
Sharing Workshops, the RTMS workshop series and in Agency training events.
» Knowledge Sharing Workshops, which provide discussion forums on relevant topics or recently launched Goddard Missions.
* The Road to Mission Success (RTMS) workshop series, which gives upcoming Goddard leaders an integrated perspective on

mission success, from procurement and administration to science and mission operations.

The OCKO is led by Dr. Edward W. Rogers, Goddard’s Chief Knowledge Officer. Other team members include:

Marisa Connell Bud Hay Christopher Reese
Barbara Fillip John Milam Charles Tucker
Mark Gatlin Sumita Nair Catherine Wiese

More information about the OCKO can be found at the website:
http://www.nasa.gov/centers/goddard/about/organizations/OCKO/
Office of the Chief Knowledge Officer
NASA - Goddard Space Flight Center
Greenbelt, MD 20771 . 301 286 4467
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Resources

NASA Safety Center

http://nsc.nasa.gov (NASA only)
http.//pbma.nasa.gov

System Failure Case Studies

Cases of Interest

GSFC OCKO Website

http://www.nasa.gov/centers/goddard/about/organizations/OCKO/
Decision-Oriented Case Studies
Case Epilogues
Teaching Notes

Case Methodology

NASA Engineering
Safety Center (NESC)

http://www.nasa.gov/offices/nesc/ (NASA only)

Case Studies and Video Courses

NASA Academy of Program/
Project & Engineering Leadership
(APPEL)

http://appel.nasa.gov/knowledge/
Case Studies

ASK Magazine Articles and Interviews

Air Force Center for
Lessons Learned

http:.//www.afit.edu/cse/cases.cfm

Case Studies (full-length report format)









